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Dir. Campaigne presented a series of 29 messages from outer space in
"Extraterrestrial Intelligence.”” NSA Technical Journal. Vol. XI. No. 2,
pp. 101 ff. and in the Special Mathematics and Engineering lssue of the
Juurnal, pp. H7 I The following article develops a kev to these messages.
Paragraph numbers parallel the serial numbers of the messages reprinted
in the appendix belme. This includes tew new serfes--30 and 1 --not
included in the previous article.

Al every step in the solution we make a guess at the meaning.
Evidence will quickly accumulate to verily or refute this guess. The
possibility of ambiguity of two consistent solutions is very remate.
Only in the last steps. where veritication is thin, could rhis happen.

L. There are 21 svmbuols, in the order given by this message.

2. Bisequivalent 1o AA, Cto AAA.etc. That is. A=1: B=2; (=1
D=4 :E=h F=6:G=7.

3. The svmbol L means the two things that tollow are the same.
LXY meansx =v.

4 Fach statement has 5 symbals, and begins with L. The 4 symbols
after L must be considered as twa things, Each statement has a K as
the third letter. which must be the start of the second thing. Is
H KAA: C=KBA: C=KAB: D=KCA? Il KBA means B+ A, it tits.

b, These verify vur conclusions on 4. The tirst means 6=1 + (2 4+,
lhu- |:|sl means L2103y =Ly 21,

6. Each has tive svmbols as in 4. ‘They mean 1=M21: 2= 7Mil:
1 = M32. Obviously MXY means x - v.

7. These translate N=1-1;: N=2-3; N=3-3. N stands for
zero, ().

8. These translate 1=011; 1=001; 2=012; 2=021: U=002;
U=(20; 4 =022, et¢e. OXY means the product X X V.

9. These verily the conclusions of 8. The lirst savs that 6=1X2x3,
the last 4 X (5X6) = (4 X 51 X6,

Nnte: So tar we have seen two kinds of symbols: digits A through G
and N. and operators L. K. M. and O. The two digits following the
uperator are the operands.

10. Translates into 4=122; 2~=R201; [ -=R2x 3-8 1~ R30.
RXY must mean X', expunentiation. R is another binary vperator.
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11. Translates into 2' -4 14; 2'=14 7; 2'=2x4; 2°-- 4 verilving
our previous conclusions.

12. T'ranslates into 3~ 4 £5; 32 =3x 3. Further verilication.

Note: In our culture we use parentheses to gronp closely associated
terms, and as a first step it helps, even though it is not necessarv. to put
in parentheses. ‘To do so unambiguously, start at the right and read
left to the first operator symbol; put parentheses about the operator
and the two quantities to its right. Repeat until no pair of parentheses
contains more than an operator and two quantities.

13. Translates into J =2 J=117; J--1=3x3; J1 1 3, there-
fore .J = 8,

14. We can only introduce parentheses by assuming P is an
operator, so we get 2 PRE; 4 -PR2; 1-P43; and 3 P62, Thus
PxY =X :+Y,division.

15. Assume U is an operator, getting U12; U23; U, Ua8: UeH;
U78; U2'3*= U89Y. The smaller is first in each case; so perhaps UIXY
means X precedes Y or X<Y.

16. The new character () must be an operator. Transcribed it gives
us Q: 0=1;Q: 1=3; Q: 1=1+1; Q: O=1X1; Q: =2; ) 2 2;
QHN=1=2;QQ:3=3[:Q:8<7.

Clearly Q means *‘the (ollowing statement is lulse.” ‘I'hen the next tu
the last is read “it is false that 323.”" QL. will be translated =. T'he
sccond new symbol is not clear, except that it is an operator whaose
aperands are statements, not quantities, a Boolean operator.

Note: Qs an operator with anly one operand, unary.

17. Pulling in parentheses shows that 8 is also a 'mary operator
operating on statements. Transcribed they are: 8: 1 -1 N2 12
St 2= S I=IX 8 O=1—1; 8§ H[(6-1X6) (1-.6:6)];
S:H[(E 1) (2--2)]. It is apparent that § means “the following state-
ment is true” or it is asserted that.” The next ta the Last messape
shows that HXY means “X implies Y or “X is a consequence of Y
or maybe X is logically equivalent to Y."

18. Our rule lor parent heses breaks down unless ‘' is a diflerent kind
of symhal. "The lirst message shows that 1" may be a unary aperator on
yuanlities, sv Lthat A'l' or 'TA is a guantity. The third message shows
that it must be the first, since T is last. Putting in parentheses this wav
gives 'l =1; 2T =11 1 5T =2T4- 31, 6'1'=¥I'X2F; 7'~ 7. 10°1° A,
I must be an ending. On one digit it makes no difference. 1t combines
the two digits 10 to make 8. Octal arithmetic?

19. Transeribes (o 1201 =1 %8 |- (2% 8'-1-3);

BT3B | (2X8' |- 1x8");
ASGTT - (AXB' | BXB) | (GXB' 1 TxH).

Clearly 'I' indicates that “the preceding digits torm an octal
number.” Possibly it is an octal point; if so, digits may oceur alter it.
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Note: Because of the way grouping is implied, it is sutlicient to have a
marker at the end ol a number in order to clearly isulate it as a single
entity.

20, In trving to put on parentheses it appears that V is also an
ending. But this one combines with both quantities (that is. digits)
and operator, Franseribing by treating V and the preceding svimbul as
a single unit for the time being. we get:

R 1+ AVimplies 7 = AV.

Fwilluse -« for H hereafter. Remetnber that we are not sure of the
sense of this sign. 11 - 3" =. 2=AV (I have umitted the T.
Remember that 117 is nined;

3 AV =.11 = AV,
5 AV .6 - 1AV,
In the nest message if we combine the O and V into one symbol the
messipe toes not parse. T'ry GOV as one symbol. getting
311 GOV -2 = GOV,
6 2SOV =. 3 = SOV,
4 DOV =11 = DOV,
Itis true that AV | PV = PV 4 AV;
1t is & tautology that AV X PV = PV X AV;
Itis anidentity that AV + (PV + TV = (AV + PV 1 TV
Iis asserted that AV X (PV x TV) = (AV 4 P\) 4TV,
AV »~ BV - . AV - BV« BV AV:
AV = BV LAV . vt

The meaning of V must be that “‘the preceding letters as a group
have an abstract meaning, or are a variable.” Vis a little like a word
spacer.

Note: Pulling in parentheses is how complicated by another rule.
Fawh 'I" or ¥ should be packaged with preceding symbols, just how
many depending on the parsing of the message. Those preceding ‘I* will
all he digits, Those preceding Vocan be expected 1o reoceur as a group.

21, PPutting parentheses in these messages is ditlicult until we notice
that UN appears in each. They then transceribe into:

o |2 (DDDV! - DHDVX3)| = - UV[1=DDDV|
|2=-DOHDV;

UV[I--DW]lo-1=DV]|=. 1=DV|

UV[1- BV]|Jo~BV] = . 0=HV-BV;

Itis true that UV[AV = RBV||AV=BV|;

Itistrue that UV]AV < BV||BV< AV

In order to complete the parsing we had to assume that UV was a
hinary operator, and in every case the operands are statements. It is
clear from the algebra that UV means “or.” ‘T'he last message shows
that U means <, rather than < as 1 had it.
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22. We notice that TV is used in every message, and parallels the
usage of UV, Assuming TV is a binary Buolean operator, the messages
parse.

1t is false that TV|AV<BV|{BV< AV|;

1 is false that TV|AV=RBV||AV=BV|;

IVIAVE=4)[0<AV] = . AV=2;

AV>BV = . |BV<AV]or|BV=AV|;

It s true that not TV GV HV =. GV or HV;

It is true that GV and HV =. TV GV HV;

AVor(BVorCV) = (AVor BV)or CV;

TVIAV IVIBVCV ]| = TVIITV AV BVICV;

TVIAV|BV or CV|| = TVIAVBV|ur TV[AV OV

AVor TV|BVCV| = TV|AVor BV||AVor (V.

It is apparent that ‘I'V means “and.” Notice that L is used here
to mean “logically  equivalent 10" although 1 have
written ' ="".

Note: U is used here for <, not <.

Either there is a mistake, or the usage varies.

23, 'T'he parsing falters until we realize that JNV oceurs in each
message, and is probably a word. BAV and CAV also oceur in each
message. T'hey transcribe into:

JNV |BAV or CAV| BAV;

ANV BAV |BAV and CAV|;

JNV|BAV or CAV||BAV and CAV];

JNV BAV CAV =. BAV = (BAV or CAV);

ANV BAV CAV = CAV = (BAV and CAV).

The last two conclusions look like set theory statements, ANV parses
like a binary operator. ANV XY could mean "X contains Y in the set
theory sense. Then if UV is “or' in the set theory sense, the union, and
I'V is “and” in the set theory sense, the interseetion, the statements
above can be rewritten:

BAV U CAV 0y BAV

BAV D BAV N CAV

BAV U CAV 7)) BAV N CAV

BAV 7 CAV = . BAV = (BAV U CAV)
BAV D) CAV =. CAV = (BAV " CAV).

24, NKV louks like a binary operator of which at least the tiest
operand is a quantity. JAV is uniformly the second operand. From 23
above we are alert to sel theory statements. Conld it be that NKV says
something is a member of some set? T'ry it. ‘Thev hecome

1eJAV; 2¢JAV; 3eJAV; 4eJAV; 5eJAV; 66JAV; TeJAV; 11 JAV:
12¢JAV; AVJAV = - AV+1e]AV.
JAV is the set of pusitive integers! 1t tity!
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25, ‘These parse into:
(1 and 2)e JAV;
1Y and 2) and 3¢ JAV;
thd and 17} JAV,
(77 and 100) and 101)¢ JAV;
AV D NMV) and (BY D NMV) =+ (AV and BV) O NMV:
0 JAV:
BJAV: RGIAV; BIeJAV; 8'eJAV; 8% AV 8" JAV: 8"™eJAV:
8""CIAV; BVLIAV =. 87 JAV;
BV and CVIGAY = . BV CVJAV;
(BV and CVIeJAV = . BVX CVeJAV:
(BV and CVIGJAY =. BV AV
LAV 1 AV 0-36JAV: T/6LAV.
This verilies bevond doubt the guess of 24,
26, ‘There is a new ward, JOV. The messages read JAVeJOV:
0 1JOV; 0- BVLIAV = . BVJJOV;
12OV AV and BV JOV = AV - BVIOV;
(AV and BV in JOV) and 0 = BV =. AV = BV inJOV:
Lt ruatindAV; 1t Onaot in JOV;
I s frue that (AV + BV) X (CV + DV) = (AV X CV) =
(BV x DV);
Itistrme that AV X DV < BV x CV =. AV + BV _ ('V
DV, BV X NV «0;
AVUJAV .0 AV
JOV is seen to he the field generated by JAV, in other words, the set
ol rotional numbers. ‘The next (o the last message has a garble, an
extr nis AL
27, This transeribes to:
(AV - BViand (BV =. AV) =- HV.AV.BV.
Clearty HV means “logically equivalent.* or . - 2™
(AV - - BV) = . {AV =. BVYand (BV = AV)
(AV . = . V) -=. (AV =- BV) and (BV =- AV).
28. These transeribe (o
GV . 3 = . GV ot in JOV;
-« GV not in OV,
=« GV not in JOV;
-GV dBY;
JOW isin JEV;
JAV isin JEV;
GV =0-1 =-GVnot in JEV.
We have a new set, containing the rationals, and at least one
irrational, but not the imaginary /' —1. JEV is probably the real
numbers.
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29. 'These transcribe to
12" TindBV; 18" PinJBY;
14 NindBV; 1 NV tinJdBy,
NLV BV - 1 lassuming NLV is ane word. Another possilile
parsing is LVLIBV, 1) = 0]
170 JCV; 1/2in JCV; 1/3in ACV; I/NV inJCV; NLV .GV
Olor LV (CV, () = O, But the two examples suggest that
NLV means “a limit of.” If NV is an integer this fits
periectly. |
(1 /2 in JBV; (1--1/3)"in JBV;
llllll

(I I/ll)‘in.llW;(l ) in JBV;

) —S_mu

N ‘ N|. . 3
b JBV; NLV JBV in JEV.
(l NV) in JBV: NLV JBV in Ji

If NLV imeans limit, then JEV contains the number e, a
veritication of our guess that JEV named the real numbers.

T'he last two lessons- -30 and 31 were not published with the
first Lwenty-nine because it made fvo long an exercise.

30. ‘The later messages of this gronp have the mysterious sequences
ABCD, ABCDE, DEFG, etc, each ending with STV, If we bunch these
each as a unit, the messages parse. ‘They then say JNV | natural num-
ber; ANV 2 natural number; JNV 3 natural number; NV 123 STV
natural number; conjecture 8TV means “the preceding is a set (or
sequence),” and JNV means “helongs to.” There is doubt about the
latter, since we thought earlier that it meant “contains’; AV heloangs
to 1234 = - AV is a natural nuber; 12345 or 4667 = 45 ax sets: 12345
and 4567 = 1214567 as sets.

A1, 'This last group is of impressive magnitade, 41 messages, of
which the thirtieth is guite long. Parsing is eased by the paralied con-
struction of the messages. They transcribe to:

JRAYV belongs to CHAV; JRBV belongs to CHAV; JRGV belongs (o
CHAV; the set JRAV, JRBV, JRCV, JRDV, JREV, JRFV, JRGV
belongs to CHAV; [Since all the digits appear in these groups, mavhe
they are used like subscripts and should be read IR, IR, wie.]; 3O,
helongs 1o CHAV; 10O, belongs to CHAV; 10O, belongs (o CHAV; the
set Oy, dO;, JOy DO, SO O BO;, O, 3Oy, 0000 S0y,
JO, O, 0, A0, JO4, D00 belongs to CHAVY, U and U,
9230, belongs to CHAV |'This one must be parsed wrong or garbled |;
BL, belongs to JRy; BL: belongs to JRy; BL, belongs to JR.; KL,
belongs to JR . B, belongs to JR;

AV-=dand 12> AV . - . BL - belongs to R
AV - 13 and 222 AV . - Bl belongs to R
AV28and 442 AV - = . Bl,y, belongs to J1,;
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AV s dhand 66 C AV - - BLo belongs to JR-;

AV “GTand 126 - AV - - Bl belongs 1o JdR.:;

AV 127 and 1422 AV . .2 By, belongs to JR<;

The set Bla, Bl Bl.. l“._-.. "l.... “In‘.:. Bl lenngs todO,;

I'he set BL., Bl Bl BLy, BLi, Bliw, BLyw helongs to 0Oy

The set Bl... BLi.. BLu. Bl BL, - belomgs to O

T'he set Bh. amd Bl and BL,. and Bl.: and BL,:. belongs to J0;

The set Bl . Bl . BLa. Bl Bl belongs to J0):;

The set Bl Bl Bl Bla, Bl belongs (o 0. |nate a garble
here, an N is repeated [;

The set Blyy, Blow Bl Bl Bl helongs to J0O-:

The set Bl Bled Blay, Bl Bl belongs to JOw;

‘I'he set BE-, BLe:. Bl BL... BL:,, BL:,, Bl Bl Bl Bl
l"...-.. "l,u'._-. "l.pn. l“mu. Bl.pr.. “lmu.. Bl;...:. Bluu. I‘".n:- Hlu-:.
"I:ln. "lan‘.. Hlu [ Bl-l i, qum. Bluu. Bl;n-_- belungs to -J()“;

Bl and Bl and Bl belongs to JO,

The et Bl.o:, Bl Blag belongs to JOw:

‘The set BLuBES, Bl belongs to JOy

The set Bl Bl Bl belongs 0,105

The set Bl.., BES,. BLyy, belongs to JOy

T'he set Bl Bl Bl belongs to JO,-;

The set Bl.y, Bl.-w, Bl belongs to J0.;

T'he set BlL..., BL.;, BL: belongs to JOx;

T'he set BL... Bl Bl belongs to JO. 1

CHAV belongs to KSPV.

The transeription leaves a lot 1o be resolved. ‘There are several words
the meanings of which are yet to be determined. The word CHAV (or
CH seems to be central. There are seven words JR, and eighteen
words 10, and each of these belongs to CHAV. There are 98 words Bl
each of which seems to belong to a unique JO.. Does each also belong to a
unique AR, 7 With this hint we can straighten out the garbled message
above; it reads “0< AV and AV<22 =. JO,, belongs to CHAV™;
there was a V omitted. 1 was also able to reparse six other messages. |
will not bore you with the details, since the list above has been
corrected.

Since each BLL, belongs to one JR, and JO,, these can be displayed in
amatrix

JRR IR IR, IR, JRe IR

40, BlL, Bl Bl.. BlL: BL. Bls: Bl
JO. Bl BL, BL, BL, BL« BL. BLu

J0, Bl.. BL. BlL: Bl Bl
0, Bl. Bl.. BL. Bl Bl
J0), BL: BL: BL, BlL. BLu
JO., Blae BLas Bl Bla Bl
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JO; BL. BL. BLa Ble Bl

J0|u BL” Blr_'_' BLu Bl‘ﬁh Bl‘l'lli
N——,—\\

J0n Bl 20 47 N 72 W M4 ™6 T

100 101 102 103 104 105 106 107
30182 133 134 135 136 137
140 141 142

JOy Bl Bl  Blaw
JO0n BL:»: Blsi Bl
JO. BLw Bls: Bl
JOe Bl Bli: Bl
JO Bl.. BL. Bl
ll()l'l Hl‘a:l Bl—ﬂnﬁ HI‘I"'
JOu BLu  Blss Bl
010“ BL:I& HIJ.‘.T BLIIT
40, Bl BLa Blyaw

Remember Lhat these are not decimal numbhers, There is only one cell
with more than one entry, and the subscripts in it in decimal notation
are 21, 39, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98. The larger part of the entries is system-
atically distributed in the first eight rows. This suggests the periodic
table of the chemical elements! On consulting a table we lind, sure
enough, that elements 57 through 71 are rare enrths, and are lumped
into one cell. Some, but not all, authorities also list 89 through 103 as
rare earths. Elements 21 and 39 are Scandium and Yitrium.

CHAYV must mean the periodic table. JR, means column x, and JO,
means row y. Bl; means element Z. ‘The meaning of KSPV is not
known, except that it is a generalization of *periodic table.” It may
merely mean Lable, or scientific fact, or university subjeet.

Louking back over the exercise we see we have penetrated the
meaning of the hasic symbols, and even more important, have learned
some of the syntax rules of the notation, and have caught mistakes in
the process. We have a few words for sophisticated concepls, and, given
more data, with a little labor we could establish its translation.

‘The cuncepls used here are the basic ones of number, sets, and
physical constants which any cultures must share. How bhizarre the
syntax and values of a culture could be 1 camnot conjecture, but any
civilizations capable of sending a message across space must have many
things in common.
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APPENDIX

Recently a series of radio messages was heard coming from outer
spawe, The transmission was not continuous, but cut by pauses into
pieces which could be taken as units, for they were repeated over and
over again. T'he pauses show here as punctuation. The various combi-
nations bave been represented by letlers of the alphabet, so that the
messages can be written down. Each message except the first is given
here unly once. ‘The serial number of the message has heen supplied for
each relerence.

1 ABCDEEGHIKLMNOPQRSTUV
ARCDERGHIKLMNOPQRSTUY
ABUDEFGHIKLMNOPQR etc

2 AA. B AAA.C. AAAA.D. AAAAA.E. AAAAAA F. AAAAAAA.C
LAA. LBB LCC. LDD. LEE, LFF, LGG

4  LBKAA. LCKBA. LCKAB. LDKCA. LDKBB. LDKAC: L.EKDA.

LEKCB, LEKHC. LEKAD, LFKEA, LFKDB, LFKCC. LFKBD.
LEKAE - -

4 LFRARKHE i.P'KCKHA. LGKAKBD. LGKCKAC, LKAKBUKKABC

6 LAMBA. LBMCA. LAMCB. LCMDA. LBMDB. LAMDC. LDMEA.
LUMER . LBMEC, LAMED

“ LNMAA. LNMBH. LNMCC. LNMDP. LNMEE. LNMFF. LNMGG

8 LAUAA. I.NlUNA. L.BUAB, LBOBA. LNONB. LNOBN. LDUBB.
LDOAD. LFOAF. LFOBC

9 LFUAOBE. LFOCOBA. LFUBUCA: LODOEFOUDEF
10 LURBS  LBRBA. LARBN. LCKCA. LARCN

11 LRBUKDD, LRBUKAG. LRBCOBD. LRBBD

12 LRCRKDE. 1KCBOCC

15 LIRAC. LIKAG. LKJAOCC. LKJARCB

14 LBEID. LOPJB. LAPCC. \CPFB

15 UAB. UBC: UCD: UEJ; UFJ; UGJ; URBCRCB.

16 QINA; QLAC, QLAKAA; QLNOAA; QLRBBB, QUBB. QHLAALAR:
QQLCC. QUJG.

17  SLAA; SUAB; SLBKAA; SLAOAA; SLNMAA: SHLFOAFLAPFF, SHLAALBB
18 LATA, LBTKATA; LETKBTCT. LFTOCTBT; LGTG. LANTJ.
19 LABCTKOARJBKOBRJAC;

LCBATKOCRJBKOBRJAOARJN ;
LDEFGTKKODRJ COERJBKOFRJAOGRJN
“U HLIKAAYIGAY, SLOAVTVOPVAY
WLAATHUAVLBAY SLEAVKPYTVRKAVPVTV .
HECAVI APTHAVB SLOAVOPVSVODAVPYSY
I EAVI PRAAY HQLAVEVQLUAVBVUBVAY .
W UKALIV] ROV, HHUAVEYQLRAVBYRBYAY
L EGRSUVECS0Y T1 WLNKSMRDDNVBODLDVCUYLADUDYLBULDY
HLCIPOVLAATRIWVE HUVLADVUMADVLARDYS
SLKAVFAKFVAY HUVLABVLNBYLMIGUVREVS,
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22

SUYLAVEVQLAVEY.
SUVUAVBVUBVAY
QUVUAVEYUBYAY,
QTVLAVBYQLAVBY.
HTVERAVBOUNAVLAVE
HQUAVEVUVUBYAVLBYAY
SHQTVGYHVUVQCVQHY .
SHQUYGVIVTVQLYQHY 26
VUVAVUVBYCVIVUVAVRVCY,
LIYAVTVRVCVTVI VAVBYCY.
LTVAVIYBVCVIVI YAV IVAVEY
LUVAYTVHVCYTVIIVAVBVIIVAVCY

EXTRATERRESTRIAL

HIKVTVVCY ) AVHKVKBYCY A A
HNKVTVEVCLIAVNKVUBYCV.IAY
HNXVTVBVCYJAVNKVARYCVIAY .
QUAVFABJAY ,

QUKVMABIAY .

QIKVINCIAY .

QNKVPGFJAY

NKV.IAVJOV .

MKVINAIGY .
RVENUVIAVRKYHYIOV |
WKYPABJOV
HNRVTVAVAV.IOVNKVUAVRVIOY .

23 JINVUVHAVICAVBAY . HTYNKYTVAVAVIOVQLMUYNKYFAVRVION .
INVBAVTVRAVCAV . QURVEAN.IAY.
JNVUVBAVCAVTVBAVCAY QUATPANIOY
HINVEAVCAVLHAVIIVHAVCAV SLOPAVEVPLVIVIUAVCVORVIY
INURAYEAVLEAVTVRAVCAY, SHIDAVDYURYCVIIFAVEVPACYDY , QLOBVGVN
HTV.IMVBAVCAV.IRVCAYBAVLIAVCAY . HNRVAV.IAVIMNARY
HIRVBAVUAVINVUUAVQHAY,
suTv v 27 HTVHAVAVHIVAVHYAVEY

HIVAVRVIVHAVHVHRVAY

74 NeVAJAV. HVHYAVBVTYHAYBVHHVAY
NKVRIAV,

HKVCIAY . 26 MIRGVBCQNAVGYJOV.
NKVDIAY. HLRGVBBQNKVGY.I0v
NRVESAY . HLRGVBEQUKYCYJOV .
NKVFJAY . HUAGVEENNYGYJEY,
NKVGIAY. NKVJOVIEY.
NKVAAT.IAV, NKV.IAVIEY.

NEVABT AV, HLRGYHRMNAQNKVGYIEY
HNEVAV.JAVNKVEAVAJAY 29 NKVMARBUNAIBY .,

25 WRVEVABIAY. NKVMARCMNAJBY .
NKVTVTVABCIAV. WRVMARDUNAIBY
NKVIVADTAGTIAY. NNVMARNVENAJRY
NKVTVTVGGTAMNTANATIAY, LNLVJBVA. ’

HTV. T MKVPARSCY,
NKVNIAY, NRYPAB.ICY.
NKVJIAY. NKYPACJCY.
NKVRUBIAV. NKVFANVICY .
HKVRICIAV. LNLVICYN
NRVRJILIAY, HKYREAPABS IBY .
HKVRILIAY, NKVRMAFACCJBY .
NKVRIARTAAY . NRYHMAPAGDLIBY
NKVILIANNT.JAY UKVRUAPARIANNTHI ANNTIBY
NKVIL) ANNNT1AY NRVRUAFANVNVIBY
HNKVRV.JAVHEVICIBY 1AV NKYLVIBVJEY
30.  JNVAJAV:

JNVBJAV;

JNVCJAV:

JNVABCSTVJAV:

HINVAVABCDSTVJINVAVJAY

LUVABGDESTVDEFGSTVDESTV :

LTVABCDESTVDEFGSTYABCDEFGSTV ;

31.  JINVJRAYCHAV:
JNV.JRBVCHAV ;
JNVIRGVCHAY :

" UNCLASSIFIED

JNVJRAVJRBVJRCVJIRDVJREVJRFVJIRGVSTVCHAV
JNVJOAVCHAV:

JINV.JOBVCHAV .

JNVJOBBVCHAY
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INV.IOAV.JOBVIUCV.JODVIOEVIOFV.10GY
JUANV.JOAAV.JOABVJGACYJ OADVJ OAEVJ OAFVJIOAGY
JOBNV.JOBAV.JOBBVSTVCHAV
HTVIINAVUAVBBT.INVJOAVVCHAVY ;

JNVBLAV.JRAY .

JHVBL BV.JRAV

INVELUYORRY

ANYBLIWV.IRBY

INVELABV.IRBV .
HYTVQUAVCQUARTAVINVBLAYVORBY .
HYTVQUAVACTQURETAV.INVBLAVY IRV
HVTVQUAVBCTQUDDTAV.INVBLAVVJIRDV
HVTVQAVDETQUFFTAV.INVRLAVV.IREV .
HVTVQUAVFGTQUABFTAV.INVBLAVV.IRFV .
HVTVQIIAVABGTQUADBTAV.INVBLAVV.IRGY :
JNVBLAVRLCVHLACVBLBCVBLDEVBLFGV
BITABGVSTV.JOAV,
IRVHI.BVBLDVBLADVBI.BDVBLDFV
BLGHVBI.ACNVSTVJOBY :
JHYBLEVBLAFVBLCGVBLFAVBL.ARAVSTVJIOCY .

INVTVTVTVTVBLFVBLAFVBLDNVBLFBVBLABBVSTV.IODV .

"INVBJ.GVBLAGVBLDAVBLFCVBLABCVSTV.IOEY .
.INVS1,ANNBLENVELDBVBLFDVBL.ABDVSTVJOFV,

JNVRI.AAVBLBAVBLDCVBI.FEVBLABEVSTVJOGY :

".IMVRL.ABVBLBBVBLDDVBLFFVBLABFVSTV.JOANV .,
JHVBIBEVBLDGVBI.GAVBLGBVBL.GCVBLGDV
BLGEVBLGFVBL.GGYBLANNVBLANAVEI ANBVBL.ANCV
BLAMDVRI.ANEVRLANFVBLANGVELACAVBLACBY
B1.ACCVBLACDVBLACEVBI.ACFVBLACGVBLADNY
BLADAVBLADBVSTV.0DAAV :
JNVTVTVBLEFVBLENVBLAANV.JOABV
JNVBI.BGVBLEAVBLAAAVSTVJOACY :
\INVBI.CNVBLEBVBLAABVSTVJOADV
.INVBLCAVELECVBLAACVSTV.JOAEV :
JHVBI.CBVBLEDVBL.AADVSTVJOAFY .
JINVBLCCVBILFEVBILAAEVSTV.IDAGY
-INVBI.CLVBLEFVBLAAFVSTVJOBNV
JHYBLCEVBLEGVRLAAGVSTVJOBAY :
INVEL.CFVBLFNVBLABNVSTVJOBBY :
JNVCHAVKSPV
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